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1. Muon Collider

4. Machine Detector Interface

▪ Future 𝜇+𝜇− circular facility operating at Multi-TeV c.o.m. energy scale 

▪ Challenges:

• Producing an intense, high collimated, 

high-energy beam

• Muons decay along the beam pipe 

⇒ Beam Induced Background [1]

▪ Advantages:

• With respect to pp-colliders ⇒ 

all muon momenta go into the 

collision

• With respect to ee-colliders ⇒ 

lower radiation energy losses

▪ ~1.18 ∙ 107 expected decays 

per bunch crossing for 𝑠

= 3 𝑇𝑒𝑉

▪ ~6.4 ∙ 109 particles per bunch 

crossing in the detector

▪ BIB damages the machine 

elements and affects the event 

reconstruction

▪ Strategies under study to 

mitigate the BIB impact 

▪ Optimization of the 𝑠 = 3 𝑇𝑒𝑉 

design 

▪ Final focusing, Machine-

Detector Interface and Detector 

designed to minimize the Beam 

Induced Background and 

maximizing the acceptance

5𝜎 beam envelop at IR and final focusing magnets aperture [2] ▪ Final focusing and Interaction 

Region implemented in FLUKA

▪ Shielding nozzle are a unique 

feature of the Muon Collider

▪ Tungsten (W) cone

▪ Borated polyethylene 

(BCH2) coat

▪ Angular opening: 

 1) 10° closest to the IP

 2) 5° starting from 100 𝑐𝑚
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▪ Generated one beam of 𝜇+

decays within 𝟓𝟓 𝒎 from 

the Interaction Point

▪ Energy threshold for 

particles production fixed 

at 𝟏𝟎𝟎 𝒌𝒆𝑽

▪ Particles which enters the 

detector area are scored

▪ Enter in the detector mostly from the nozzles

▪ Partially asynchronous with respect to bunch 

crossing

▪ Low energy spectrum

Beam axis z [cm]

▪ Beam Induced Background at 𝑠 = 3 𝑇𝑒𝑉 is been studied using an unoptimized 

Machine Detector Interface design

• The optimization shall minimize the electron flux in the detector and maximizing 

its acceptance

• New nozzles geometries and materials will be Investigated
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